In order to understand immunological responses in psoriatic lesions, immunofluorescent findings have been compared in early psoriatic lesions and fully developed plaque lesions. lgG and lgA were detected as the main antibodies in the horny layer by immunohistology. The IgA at the site of leukocyte accumulation in the horny layer seemed to be associated with secretory component (S-component) and joining chain. Regarding complement, the alternate pathway might be related to the immune reaction as the initial response, because deposits of C3, properdin and glycine rich ,8-glycoprotein were found more frequently than Clq-deposit in the both lesions. In the dermis S-component was also detected at the dermal papillae adjacent to the dermoepidermal (D-E) junction of the lesions and no deposit of S-component was observed in uninvolved skin of psoriatic patients. This, however, is not a specific pattern in psoriatic lesions since deposits of S-component were found at the dermal papillae and D-E junction in other dermatoses.
In order to understand immunological responses in psoriatic lesions, immunofluorescent findings have been compared in early psoriatic lesions and fully developed plaque lesions. lgG and lgA were detected as the main antibodies in the horny layer by immunohistology. The IgA at the site of leukocyte accumulation in the horny layer seemed to be associated with secretory component (S-component) and joining chain. Regarding complement, the alternate pathway might be related to the immune reaction as the initial response, because deposits of C3, properdin and glycine rich ,8-glycoprotein were found more frequently than Clq-deposit in the both lesions. In the dermis S-component was also detected at the dermal papillae adjacent to the dermoepidermal (D-E) junction of the lesions and no deposit of S-component was observed in uninvolved skin of psoriatic patients. This, however, is not a specific pattern in psoriatic lesions since deposits of S-component were found at the dermal papillae and D-E junction in other dermatoses.
These findings might suggest that the immunological response was initiated by secretory IgA in horny layer, which was composed of dimeric lgA and S-component at the D-E junction and which passed easily through the epidermal cells.
Histological fmdings in psoriatic lesions are characterized by the extrusion of leukocytes into the epidermis from dilated capillaries in the dermal papillae in the initial lesions [1, 2] and by Munro's micro-abscess in the parakeratotic horny layer of the proliferating epidermis with intense inflammatory infiltrates around dilated vessels at the upper dermis in fully developed plaque lesions. Recently, it has been considered that immunological responses may play an important role in the pathogenesis of psoriasis. Krogh and T0nder [3, 4] demonstrated that saline extracts of psoriatic scales contained immunoglobulins and complement and showed anti-IgG activity. "In vivo binding IgG" was suspected to be autoantibody against unmasked antigenic determinants of the stratum corneum and it has been speculated that exocytotic leukocytes unmask the hidden antigenicity in an initial reaction seen as the Koebner phenomenon of psoriasis [5] [6] [7] . On the other hand, Cormane, Hunyadi, and Hamerlink [8] h a ve suggested that the microabscess in the horny layer is based on an Arthus reaction introduced by autoimmune reaction against nuclei of basal cells with autoantibody released from lymphoid cells in the lesions. Accumulation of leukocytes into the horny layer m ay be due to a chemotactic factor derived from complement [9, 10] . However, in extracts of psoriatic scales and the lesions, not only IgG but also IgA and lgM is detectable [ 4] . It is still obscure how immunoglobulins other than IgG and the complement system relate to the autoimmune reaction against the stratum corneum in the pathogenesis of psoriasis. In this study, we have made an attempt to analyze the serum immune responses to unknown a ntigen in the horny layer of early and late psoriatic lesions by immunofluorescent techniques.
MATERIALS AND METHODS

Biopsy Specimens
Biopsy materials were obtained under local anesthesia from pin-head sized papules of early lesions, fully developed plaque lesions and uninvolved skin in 27 patients with psoriasis. Age ranged from 14 to 70 yr. As a control, lesions of chronic eczema were biopsied from 5 patients and 7 normal skin specimens were taken from patients operated for skin grafts. All specimens were quickly frozen and cut into sections.4-6 p. thick in a cyostat and stained for immuno-fluorescence.
Preparation of Antisera for Immunofluorescent Staining Methods: Antisera for Direct Immunofluorescen ce (DIF). Fluorescein isothiocyanate (FITC) conjugated antisera were adjusted to a fluorescein to protein (F /P) ratio of less than 2.0 by Kawamura's method [10] to avoid nonspecific staining du e to high concentration of fluorescein. The following antisera were used: rabbit antisera to human IgG, IgM, IgA and complement components (C1q and C3) (Behring Institute, West Germany) detailed in Table I .
Antisera for Sandwich Immunofluorescence (SIF) : FITC conjugated goat antiserum to rabbit y-globulin (Hyland Lab. U.S.A.) and rabbit antiserum to goat y-globulin (Behring Institute) were adjusted to the proper F /P ratio in phosphate buffered saline (0.01 M phosphate, 0.05 M-NaCl, pH 7.2) (PBS) . Each was used as a second antiserum after treatment of the following unconjugated antisera on sections: rabbit antisera to human glycine rich ,8-glycoprotein (GBG) isolated by the method of Konno, Hirai, and Inai [12] according to the method of Boenish and Alper [13] , properdin (P) eluated with zymosan by the method of Konno and Hirai [14] , and joining chain (J-chain) isolated form secretory IgA (slgA) [15] and goat antiserum to secretory component (S-component) isolated from human colostrum by the method of Kobayashi [16] . These antibody proteins were diluted to a concentration of 1 mg/rnl in PBS and their properties are shown in Table I .
Immunohistochemical Techniques: DIF M ethods. Frozen sections were fixed for 10 min in 95% ethanol, washed for 15 min in PBS and then incubated with FITC conjugated antisera for 30 min at 37°C in a moist chamber. Following a 15 min washing in PBS, the sections were mounted in a 9:1 mixtme of glycerin and PBS. They were examined under a fluorescence microscope (Olympus BH-RFL type, Japan) with a super high pressm e mercury as a light somce, fitted with DM 400, L 410 and UG 1 filters. The findings were photographed utilizing Fujucolor F II 400 film (Fuji Photo-Film Co. Ltd., Japan).
SIF Methods. The sections treated with 95% ethanol and washed with PBS were incubated with unconjugated rabbit or goat antisera of GBG, J-chain and S-component. They were reincubated with FITC conjugated goat antiserum to rabbit y-globulin or rabbi t serum to goat y-globulin for 30 min at 37°C in a moist chamber. After washing, they were mounted and observed.
Tests for Specificities of Antisera used for SIF: In order to check reactive properties of anti-human S-component and J-chain sera immunofluorescently, they were observed by the following methods. Purified IgG, IgM, slgA of colostrum and dimeric IgA obtained from a patient with IgA myeloma were coated on the smface of formalized human 0-type red blood cells (HRBC) which were treated with tannic acid and these cells were recoated with bovine serum albumin (BSA) Nov. 1980 [17] . The coated HRBC was incubated with anti-S component, Jchain, IgA, IgM and IgG for 30 min at 37°C and reincubated with FITC labelled goat anti-rabbit y-globulin or rabbit anti-goat y-globulin serum. They were observed by the SIF method mentioned above, and the results are shown in Table II .
RESULTS
Immunofluorescent Findings of Epidermal Lesions
Immunofluorescent fmdings in the horny layer of psoriatic papules and plaque lesions, which showed extrusion of leukocytes and Munro's microabscess, were shown in Table III .
Psoriatic papules in an early stage revealed deposits of IgG and IgA more frequently than IgM deposition at the sites of leukocyte accumulation and the nearby thin parakeratotic areas. However, IgA was found to be deposited rather weakly in the horny layer of both stages of the lesion as compared to lgG deposition, as illustrated in Fig 1. In fully developed plaque lesions immunoglobulin deposits were seen as much stronger fluorescence inside of the thickened parakeratotic horny layer as demonstrated in Fig 2A. H & E staining of the specimen showing lgG deposits in Fig 2A revealed exocytotic cells and nearby edematous intercellular spaces of parakeratotic cells ( Fig 2B) . Relatively strong deposition of S-component and weak deposits of J-chain have also been detected at the site of leukocyte accumulation ( Fig 3A and 3B) , which may suggest that the lgA located in the horny layer is slgA. These fmdings were similar in both stages of papules and plaque lesions, as shown in Table Ill . Regarding complement in both lesions, C3, 
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P and GBG were detected more frequently than Clq, but P was low in plaque lesions. Although nuclei of parakeratotic cells were stained irnrnunofluorescently, these were shown to be nonspecific findings by blocking tests. 
Immunoglobulins and Complement at the Derma-Epidermal (D-E) Areas:
No immunoglobulins or complement were detected at the D-E areas except for deposits of S-component in both the early and fully developed lesions. S-component was also found at the cell surface of infiltrates under the D-E junction in early stage psoriatic lesions ( Fig 4A) . In fully developed lesions, a large amount of S-component was detected not only at the D-E junction but also perivascular areas at the dermal papillae ( Fig 4B) and similar findings were also observed in specimens of chronic eczema. On the other hand no deposits of S-component and other immunoglobulins were found in uninvolved skin of psoriatic patients. In normal specimens, only 2 of 7 cases showed very weak deposits of S-component at the D-E junction. These observations are shown in Table IV .
DISCUSSION
Immunological findings have revealed that IgG and IgA were the main antibodies present at the site of leukocyte accumulation and the nearby intercellular spaces of the parakeratotic horny layer in both psoriatic papules and fully developed plaque lesions. lgM was also detectable but not in significant quantities. As to complement, C~ was found in more than 75% of both lesions, and GBG was also deposited in all cases of plaque lesions, but.P was detected frequently in early stage lesions. On the other hand, Clq was detected in about 50% of both types of lesions. These observations may suggest that the alternate pathway in the complement system is related to the immunological responses in the horny layer and that chemotactic activities derived from complement in the reaction take part in the accumulation of leukocytes. C3 and C5 have been implicated as the chemotactic factor [8, 9] from psonalic scales and also, C3 has been detected on the surface of parakeratotic cells [18] . Vol. 75, No.5 However, detection of Clq also seems to be associated with the classical pathway in the reaction.
In order to investigate the character of IgA located at the site of leukocyte accumulation in the horny layer, an attempt at immunohistologi~al assay using anti-S-component and Jchain sera has been made. As a preexperiment, a direct method with the FITC conjugated anti-sera of S-component and Jchain revealed such weak fluorescence that SIF methods were carried out to get enough visible deposits of S-component, Jchain, GBG and P.
The lgA located in the horny layer seems to be associated with S-component and J-chain, which suggests slgA. The presence of S-component at the dermal papillae adjacent to the D-E junction may indicate the possibility that slgA in the horny layer is composed of dimeric IgA released from its producing cells in infiltrates or derived from serum at the D-E area. The slgA might be considered to pass through epidermal cells easily and to respond against unknown antigen which happened to be present in the horny layer of the skin sin1ilar to slgA on the s'urface of mucous membranes in the digestive tracts [19] . It is, however, reported that the S-component and slgA are not produced by epidermal cells of the skin [20] , except fi·om eccrine sweat glands [21] . We could also recognize the presence of Scomponent and J-chain in eccrine sweat glands and ducts. The reports of elevated serum lgA [22] and salivary lgA levels [23] in psoriatic patients seem to support our fmdings of a large an1ount of S-component under the D-E junction in fully developed plaque lesions. On the other hand, no deposits of Scomponent were observed in uninvolved skin of psoriatic patients and in normal controls except for very weak deposits in 2 cases. Deposition of S-component in dermal papillae does not seem to be specific in psoriasis since a similar pattern of deposition was also found in lesions of chronic eczema and other dermatoses (unpublished data). It might be speculated that slgA is one of important defense systems on the swface of the skin as well as on the surface of mucous membrane [19] . Regarding the complement system, C3, P and GBG were detected in both stages of the lesions frequently . These observations suggest that the reaction may be related to the alternate pathway of the complement system. It has been described that activated P and GBG can promote C3 activation [24, 26] in conjunction with reactions of lgA [24, 27] and also slgA [28] . Hence, this might indicate the possibility that immune complex related to slgA might initiate chemotaxis in complement activation and to unmask antigenicity of the stratum corneum against its antibody in an autoimmune reaction as speculated by Beutner and Jablonska [5] [6] [7] . On the other hand, there may be a special diathesis related to HLA that unmasks antigenicity of the stratum corneum in patients with psoriasis, which may be controlled immunologically [29] [30] [31] .
Accordingly, immunological responses are considered to be involved in the pathogenesis of psoriasis but questions still exist regarding where the S-component comes from and what kind of immunological mechanism contributes to proliferation of epidermal cells.
